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DROUGHT COMDITIONS IN CHILL
‘ NOVEMBER 1968
. \
rales Aven (35-268 071-36W)
S fhis area wes covered by Mission 1105 only. The water level in trc
Claro River and its tributaries appears to be the same as it was in - o
Sevuaemboer 1868, which approximated the February level of agproximately |
by . . - - . . T i
L M3 sec (cubic meters per second). The normal November level 1S 19 M3 . |
o 1 wppears active in the area, with & noticeable tone i
rigated and nonirrigated agriculture. §
- . . ‘
i
: ~ |
Tede Maule (36-028 070-33W) o : e
‘ ‘ : ‘ f i
s woter level appears to be slightly lowar‘ ‘ . , 25X1
than it was in September 1968. The lake level is ; o
37 Tcet (L 5 Leet) below the spillwey on the November coverage. The v 25X1
water was almost to the level of the 'spillwey. in February 1967, Mission l
- ~ - . . o : . s s !
1035, ILitvtle snow remalns in the surrounding area, and little improve- : | ‘
‘ment in the water level from this source can be expected. !

.

|

RS | N

Vicinity (12 rm SE) of Parral (36-148 072-05W) » . | |
‘ , |

|

{

“ne Perguilauquen River is slightly higher than in September, but by
Lig still at a very low stage compared to the February 1667 level. The |
average Feovruary fiow is 5 M3 sec; the average November Tlow is 31 M3 sec. %
Agriculture appcers active in the area, and many of the grain Iields
hove turncd in color and a few have been cut. Several threshing Tloors
sre visible, dut none apnears to be in use. The ripening of the fielcs ;
nay we somewnal early and could have been hastened by dry conditions..

CIave Zoce (37-318 O71-22W)

1n3. 16 very low, but this condition mxy have been creatcd To
wor'e on hydroelectric projecte in the area. The top ol the

P i opiilway at the south end of the lake 1s 160 fect (t Y reet)
ciove b woboes devel. The high water terracc is 140 feeb (5 rect)
suove the water level. This condition is probably the result of drought
corditions but this lake will provide little water for industrial and

s
o vt e LT 5
arriculivral use.
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Attecnrent 1 to ..25X1
Buwell Avan (3h-C08 070-21W) ‘ : L e <
Aoamnltl umount'ol ‘snow remains on the surrounding peaks and protecica
e i icible. I

areas; il lower slopes are bare. Little arought effect is vi
1

Loke Qualletue (“”-bOo O7¢-18W)

approximates its September level. Some snow is on the

Copizno Axes (97 223 070 20W) | | .

This 1S en arid environ whlch will usually display ‘evidence of drought.

'\

|

T8 not & major indust ry and is restricted to the river valicy. l
]

|

on tac perivhery are often fallow in dry years and this apoears to
Dresent .case.  The grass in the athletic stadium is dark in tonc,’
cindicatiag that there is. enourh wauer G«Vo.ll ble for such irrigation.

i
1

|an overall view of middie b 25X1
of November 1968. Tne 10 November coverage

of snow cover than that of the 1llth. The ‘

of an extensive, but light, snowfall. The | S
Noverber is comparsble to mid-December 1568, 66
that there was either a raplid melt-off or less snow.
* would result in a higher reservoir and strean
there was less snow this winter. The syreams

fic Ocean show only a light discharge.

-

that the stream levels are about the same as the Septenber
sroximated the summer low water stage’. This river staol
roained by subterrancen sources which are not immediately
‘”LLLDLLablOﬁ. The cnow melt did not cause a significans
=rvoir level. Agricultural activity continues; the ground; |
that the crops are not lost. An occasional small amount “
of woln could sustain.the vegetation but could not support even an avergd
yicic. _ S L i

ot

1

u.

- y._{J, e /{
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16 October 1968

Drought Conditicns in Chile

Aveileble XEYHOLE photography was reviewed to determine any evidence
of <¢he reported drought in Chile and th amcunt of available surface
witer in reserve in reservoirs and in the form of snow. his analysis

e hampered by the lack of comparaitive coverage. Ideally, September 1968
piotography would have been correlated with September coverage and availa-
aata for several prlo” years. Availlable system photography could

nroviie only a comparison of September 1968 coverage with that of
February 1967. Non-iystenm photography from 1955 through 1961 in the
Dceember to April time frame was reviewed but was of little value.

1

‘ ‘n”ovﬁded mediunm-scale coverage of seven
drecs germane to the drought re gLOQ, as well as complete coverage of the
region by the index camera vwaich yields very small scale photography.
¥ission 1039, ¥ ry 1967 t iy id
Chile,
Each aféé_EBVEFEd \w1ll be discussed individually, and the
evidence observed on the index ceamers photography will be described from
a regional viewpoint.

re =)

The following definitions apply to the terms used in describing snow
COvVer:

S
n
v

Light--exposed ridges with small vegetation clear of snow; small
strezm and gully outlines clearly discernible; no drifting or la_ze
acluralation observed obscuring minor land features.

vleGlum--most areas covered with the exception of exposed bare, steep
slc.es; general outlines of minor land features visible with some drlftlrn
in protected areas; shrubs and small trees generally not covered.

Heevy--all areas covered except extremely steep exposed slopes; minor
el features obscured and small vegetation covered usually considerable
1Iting is evident. .

Telce Ares (35-268 071-36w)

Clear coverage of an area of epproximately 7 by 8 nautical miles (nm)
ev.ais the town of Talca, major tributaries of the Maule River system,

25X1

25X1
25X1
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end agricultural activity. The principal indicator of surface water
available on this photography is the Claro River. Collateral information l/
inllcates that this river carries a maximum of LO cubic meters ver second
Oniésec) i August, 29 m?/sey in Septenmter, and a minimum in February of
b mdsee.  The level of this siver on 15 Jophombor L9568 approsmimates that
of 2L February 1967, indicating that it is abnormally low. The Lircay

r, wnich empiies intc the Claro'jus: apove Talca, has a small dam near
its mouth with a spillway that diverts vhe water to & cenal ending in the
city. There is water flowing in this canal; however, it appears to be
utilizing nearly all the flov of "this river. :

}

- £
}.J«
<
®

$

The Perquin River, a smail river Zlowing through the south edge of
Telca, has-water in it, although many of the small streams appear dry.
Far m_F¢ in the area appe rs to consist mainly of wmedium and large farms
growing a variety of crops.  These farm§ appear to be active, and future
coverage should provide additional information on this. It appears that
irrigation water is in short supnly for this time of year but agriculture
iz continuing.

Ieke Maule (36-028 070-33W)

. All of the lake except the scutheast tip is covered, but there are
thin clouds over the dam and spillway area. The lavel of this lake is
well below that of February LCO(, and there is some flow out of the leke.
There 1s light to medium snow cover in the area which will provide
additional surface water. It would appeer that this lake will provide
irrigation water, buu the available amount is probably well below normal.

Vicinity of Parra (36-148 072-05W)

An area of approximately 7 by 8 nm located 12 nm sout.rest of Parral
is covered on clear photography. It appears to be a relatively desolate
region vhere medium-size farms zare cultivated in a rotation of small grain,
pasture, and/or fallow.' The agriculture in this area is apparently active.
A snall segment of the Perquilauquen River,is visible. Collateral
information l/ 1nd¢caueo that this river carries a volume of '3 m3/sec in

25X1
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w

February at its minimum flow and peaks in both JSune and October at 31
m3/s ¢, w.th a flow of 28 m /Gec in September. This river appears to be
1lightly lower than its February 1967 flow; however, a small stream in

he area, the Vega Honda, appears to be at a near normal flow.

I
S
T

Take laja (37-218 OT1-22W)

The southern third of this lake i1s covered on.-clear Dhotogranhy The
1@ve_ of the leke appears to be ccnsiderably .lower than in February

67. Several lacustrine terraces are visible, indicating a low level.

LJ only effluent visible is flowing from the tailrace. There appears to

be medium snow cover on the surrcunding hill

Leke Cualletue (38-408 OT1-18W)

This lake appears to be lower in September 1968 than it was in
February 1967. Both the streams flowing into and the effluent from this
lake are at a moderate level. There is light to medium snow cover on the
surrounding area which will provide some surface water.

Aree North of Santiago (33-08S OT70-4OW)

A small area of approximately 3 by 7 nu located 15 nm north of Santiago
is covered on clear photography. The area is mostly arid foothills, and
the few fields that are in this vicinity-appear to be under cultivetion.
\11 of the small stream beds are dry, elthough there is some evidence of
Irlgatlon No snow 1is observed in the foothills.,

H b

Sewell Area (3L-08S 0T0-21W)

in area of approximately 7 by 8 nm near Sewell is covered. This is a
r.zged mountalinous section lying about 11,000 feet sbove sea level. It
provides few indicators of the drougnt efcent for stored water in the form
of snow. The snow cover here appears to be light with many of the lower
slopes bare. o '

25X1
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16 October 1968

=
&

czional Observations

Tne index cameras] provided nearly nompleue
coverage of the prcolem region at a very small scale. However, this
coverage does provide some general information. The snow cover displayed
in September 1968 begine at an elevation of approximately 4 ,000 feet above
mean sea level; snow cover in December 1966 began at an elevablon of 8,000
Teet. The February 1967 coverage indicates that except for a few high
peils and protected areas there was then a complete melting of snow. Two
sma’ll streams in the drought ares are fed by glaciers and should provide
& rminimum flow throughout the summer. These are the Olivares, a small
tributery in the Maipo River system, and the Los Cypreses, a small tributary
of <The Cachapcal River.

Sore indication of river flow is also furnished by a comparison of
tember 1968 end December 1966 coverages. The 1966 coverage shows a tone
Terence wnere fresh water is being discharged into the Pacific Ocean by
eral of the larger rivers, including the Meuls, the Itata, and the
BlO~L¢O- The area of tone difference on the September 1968 coverage is

considerably smaller, which wouid indicate Lcss flow.

Opinions

A review of the limited amoun t of available photography has resulted
in severel opinions based on photographic evidence. These opinions follow:

A. It hes been a very dry winter in middle Chile, causing the
rivers and reservoirs to be very low when tbey are usua71y high.

B. ©&now cover in the mountains can be considered moderate at
the most and in some places iight. This will provide some water, but
.probably less than normal, tc an already critically low surface water
system.

r to be under cultivation but repeated ,
T abe with some near-infrared and color
reliable ‘estimate of drought damage.

C. Many fields appesa
photographic coverage, or
systems, is needed to mak

/

SIer
(& a

25X1
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D. The lack of surface wmoisture will increase the hazard of
Torest fires, since ‘lakes erd stireams may not provide the natural
barriers uhej do ange~ sormal conditions.

E. A significant drop in river lzvels from their present stage
would nrgbaolv resulls in serious industrisl and municipal shortages,
as well as having a profound effect on irrigated agriculture.

Docunent

1. Ministerio de Obras Publicas, Chile, Ir-entario de Recursocs
lidrclogicos Superficiales de Chile, Publicacion No 12, Mayo 1903
(UNCLASSIFI:D) '

Zelated Dccunent

Smole, w lliam J., Owner-Cultivatorship In Middle Chile, University
o of Chicego, Depariment of Ceosraphy, Aesearch Paper No 89, 1902
(U’NCL’ibSIF.L ) .

b Bl -
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‘Drought Ccnditions in Chile

Availlable KEVHQLE photosraphy was reviewed te fdoterming any ovidenca
of the reported drought in Chile ana the amount of available surface
n reserve in reservoirs and in the form of snow. This analysis
grad by the lack of compa tive coverage. Ideally, September 1968
phy would have been cor“cl eted with September coverage and availa-
‘cr several prior years. Available system photography could
y a comparison of September 1968 coverage with that of
57. Non-system photography from 1955 through 1961 in the
April {time frame was reviewed but was of little value.

wes o

k3 E
0 'd

o
o

O
b3 b

o0
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O

=
R
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O
@

ci

25X1

‘ provided medium-scale coverage of seven
&3 germane To the drought regAun, as werl as complete coverage of the
region by the index camers ch yields very small scale photography.
Miss;c; 1039, Februarv 1 ad ] . hi idAl

ile 25X1
Each area covered‘ will . be discussed individually, and the 25X1
ence observed on the index camera photography will be aescrlbed from
onal viewpoint.

]
<
e
() fol)

f.l‘

! ‘The following definitions epply to the terms used in describing snow

Light--exposed ridges with small vegetation clear of snow; small
strean and gully outlines clearly discernible; no drifting or large
accumulation observea obscuring wminor larnd features.

Medivim-~-most areas covered with the e ceptlon of exposed, bare, steep
slopes; genera. outlines of minor land features visible with some drlPtlng
in protected areas; shrubs and small trees generally not coveveu.
deavy--all areas covered except extremely steep exposed slopes; minor
Tapﬂ fealures obscured and small vegetation covered; us ually considerable
drifting is evident. . .

Talc.. Arec (35-268 071-36',7')

Clear coverage of an area of approximately 7 by 8 nautical miles (rm)
revals the tow: of Talca, mesjor tributaries of the Maule River system,

(o]

-

o

25X1
-1 -
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er

a2l indicetor of surface wat
ormation l/

anG agricultural activity. "~The princ
th

ip 18
available on thiz photography is the Claro River. Collateral inf
indicates that this river carries a maximum of LO cubic meters per second
Gn%[sec) in August, 29 nﬁysec in September, and a minimum in Fevruary of
b md/zoc. The lovel of thin river on 13 Sevtewber 1968 approximates that

<)
of 2% February 1967, indicating that it is abnormslly low. The Lircay
River, which empties into the Claro just above Talca, has a small dam near
its mouth with a spillway that diverts the water to & canal ending in the
¢ity. There is water flowing in this canal; however, it appears to be
wtilizing nearly all the flow of this river.

}-

The Perguin River, a small river flowing tnrough the south edge of
Talca, has water in it, although many of the small streams appear dry.
Farm;ng in the area appears to consist mainly of wmedium and large farms
groving a variety of crops.  These farmes appear to be active, and future
coverage should provide additional information on this. It appears that
irrigation water is in °ho ¢ supply for this time of year but agriculture
is continuing.

Laxe Maule (36-028 070-33W)

A1l of the leke except the southeast tip 1is covered, but there are
thin clouds over the dam and spillway ares. The level of this lzke is
iell below that of February 1967, and there is some flow out of the lake.
There 1s light to medium snow cover in the area which will provide
zGaditional surface water. It would appear that this lake will provide
irrigation water, but the available asmount is probably well below normal.

Vicinity of Parral (36-145 072-05W)

An area of approximately 7 oy 8 nm located 12 nm southwest of Parral
is covered on clear pnotography. It avpears to be a relatively desolate
region where medium-size farms are cultivated in a rotation of small grain,
casture, and/or fallow. The agriculture in this area is apparently active.
A small segment of the Perquilauquen River,is visible. C(Collateral
information }/ indicates that this river carries & volume of 3 m3/sec in

25X1

25X1

25X1
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¢ its minimum flow and peaks in both June and Octover at 31
& Tlovw of 28 m3/sec in Sepuember. This river appears to be

ower than its February 1857 flow; however, a small stream in

, the Vega Honda, appears to be at a near normal flow.

“eke Laja (37-21S O71-22W)

The scutiern third of this leke is covered on.-clear photography. The
level of gn» lake appears to be ccnsiderably. lower than in February
19 67. ~ Several lacustrine terraces are visible, indicating a low level»
The only effluent visible is flowing from the tailrace. There appears to
be medium snow cover on the surrounding hills.

Teke Gualletue (38-40S OT71L-18W)

Tais lake appears to be lower in September 1968 than it was in
February 1967. Both the streams flowing into and the effluent from this
‘lake are at a moderate level. There is light to medium snow cover on the
surrounding ares which will provide some surface water.

Area Worth of Santiago {(33-088 070-L0OW)

A small area of approximately 3 by 7 am located 15 nm north of Santiago
is covered on clear photography. The area is mostly arid foothills, and
the few Fields that are in this vicinity appear to be under cultivation.
ALl of the small stream beds are dry, although there is some evidence of
irrigation. No snow is observed in the foothills..

Sewell Avea (34-068S 070-21%)

4in area of approximately 7 by 8 nm near Sewell is covered. This is a
-moged rountainous‘ucctlon Tylng about lﬁ,OOO feet above sea level It

.o_ snow. The snow cover nef'c appears to Je lﬂgnu with many of tne lqwer
slones dare. v : : a

25X1 |
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16 October 19468

Regional Coservations

The dex cameras

-t

provided nearly complete
coverage the problem region at a very small scale. However, this
Goverage es provmee some poneral infermation. The snow cover displayed
in Sevptember 1968 begins at an elevation of approximately b ,000 feet above
n sea level; snow cover in December 1966 began at an elevaulon of 8,000
T. The February 1967 coverzge indicates that except for a few high

ks aad protected areas there was then & complete melting of sncw. Two
tr ams in the drought area are fed by glaciers and should provide
m flow throughout the summer. These are the Olivares, a small

() H 73

QJO

ication of river flow is also furnished by a comparison of

indi
September 1568 and December 1966 coverages. The 1966 coverage shows a tone.
ai fference where fresh water is being discharged into the Pacific Ocean by
C

eral of the larger rivers, including the Maule, the Itata, and the
Bi ~-Bio. The area of tone dlf ‘erence on the September 1968 coverage 1s
considerably smaller, which would indicate less flow.

Opinions

A review of the limited amoanu of available photography has resulted

in several opinions based on photographic evidence. These opinions follow:

A. It has beeq a very Cry winter in middle Cblle, causing the
rivers and reservoirs to be very low when they are usually high.

3. Snow cover in the mountains can be considered moderate at

the wost and in some places light. This will provide some water, but
robably less than normal, to &n already critically low surface water
system.

€. Many fields appear to be under cultivation but repeated
Dhotographic’ coverage, preferably with some near-infrared and color
systems, is eeded to make a reliable ‘estimate of drought damage.
o ) !

in he Malpo River system, and the Los Cypreses & smell tributary
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D. The lack of surfoce woisture will increase the hazard of
forest fires, since lalcs and sireams may not provide the naturel
barriers they do under aormal conditions.

E. A significant drop in river levels from their present stage

would probaebly result in serious industrial and municipal shortages,

as well as having a profound effect on irrigated agriculture.

Document

o de Obras Publicas, Chile, Inventario de Recursos
rficiales de Chile, Publicacion No 12, Mayo 1963

1. Ministeri
Hidrologicos Super
(UNCLASSIrIED)

Related Document

Smole, Villiam J., Owner-Cultivatorship Tn Mlddle Chile, University
of Chicago, Department of ch raphy, Researcn raper No 89, L963
’L’\*CLASSI"I"D) o
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MEMORANDUM FOR: Director, NPIC 23 Sept. 1968
DATE
) FROM . Department of State, AID
. (AGENCY) (OFFICE) (RIVISION)Y
N THROUGH : COMIREX
; 25X1
REFERENCE . . _CoriREY #4E-49
(REQUESTER'S REQUIREMENT NO.) (REQUESTER'S NAME AND PHONE)
| CHILE VARIOUS -~ SEE ATTACHMENT T
) (COUNTRY) (PLACE NAME) (COORDINATES) (WAC)
2. BACKGROUND INFORMATION: (Include degree of urgency and any facts bearing thereon,

pertinent references, enclosures, etc.)

a. There is great concern within the State Department relative to the
drought in Chile. If the drought contimues and extends beyond the near future,
a substantial change in our current AID program will be necessary to allow for
food imports. Therefore, there is an urgent need for any information which may
contribute toward an early assessment of the problem. :

. Backeround data, to include ground photography, can be made available
through " 25X1

c. A comprehensive imagery report is required on 1k October 1968. The
report will be of decreasing utility after that date, and after 1 November 1968
will be of little, if any value.

4. The report must be published in two versions; a Code-Word unsanitized
report, and a sanitized report classified no higher than CONFIDENTIAL and
preferably OFFICIAL USE ONLY.

e. Report distribution should be to‘ ‘Director of 25X1
Engineering, ATD, Dept. of State, Room L4528", and includestwo (2) copies of the
Code-Word report and six (6) copies of the sanitized report. 'A single copy of
each report should also be sent to the Chairman, COMIREX.

-~

3. SPECIFIC REQUIREMENT:

For each of the ta:bget areas listed in Attachment I, accomplish the .
following readout:

a. Measure the area of snow-cover observed ‘ \ 25X1
b. Compare the extent of current snow-covered area with that
observed during the seme time period in 1966 ~ 1967.
c. Compare the extent of cultivation observed 25X1
with that observed during the same time period in 1966 - 1967.
d. Describe any evidence of and the extent of irrigation
observed in the target areas.

25X1
/\ “F : SIGNATURE
kR .
/ /
AN TOP SECRET RUFF
\k'\)’—v("‘v"‘e—' CLASSIFICATION 25X1
20
R~ = .
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ATTACHMENT I
Selected Target Areas in ChHile
25X1
NAME GEO. COORD.
MINERAL DEL TENIENTE 3406870210
IAGUNA DEL MAULE 3602§/?o33w
IAGUNA DE IA IAJA 372171220
RIO BIO BIO (NORTH) . 38&05/?1_15W
RIO BIO BIO (SOUTH) 38u6§/7115w
%
* -y
o 25X1
TOP SECRET RUFF
CLASSIFICATION
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